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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce various modes 
of a test program for testing a semiconductor chip and a 
time required for it by connecting all bonding pads to an 
external terminal, so that a bonding pad which is not 
used during normal operation is used only for 
exchanging an input data and an output data during test 
operation. 

SOLUTION: A semiconductor chip is provided with a 
bonding pad IOP for changing the organization mode of 
data input/data output, and all the bonding pads IOP are 
connected to an external terminal. A bonding option pad 
BOPi is wire-connected to an external electric potential 
as well as bonding option pads BOP 1-5. At the test 
operation of a chip A, all bondings IOPO-7 for 
exchanging input data and output data are used. In short, 
used in the organization state of DQ4 in normal operation 
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a bonding pad IOP which is not 
is used for test operation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It has the bonding pad for which input data and output data are exchanged, the 
organization gestalt of two or more possible data input/data outputs is beforehand adjusted for normal 
operation, and this invention relates to the semi-conductor accumulation chip used into normal operation 
according to the organization gestalt of the data input/data output to which some bonding pads for which 
input data and output data are exchanged were adjusted beforehand. 
[0002] 

[Description of the Prior Art] The semiconductor chip usually has the internal terminal to one or more 
integrated circuits which exist on a chip, and this terminal is called the so-called bonding pad. When the 
semiconductor chip is incorporated in casing of a semi-conductor module, the bonding wire is prepared 
in all or the part of a bonding pad, and this bonding wire is connected conductively to the track to the 
external terminal of a semi-conductor module. Such a terminal may be a terminal of the data-line way to 
an external module group. The external module group exists on the platinum of for example, the module 
exterior. A semiconductor chip can have the internal terminal of various gestalten. For example, 
(minding an above-mentioned data-line way), the bonding pad for data supply used in exchange for 
input data and output data and the bonding pad which defines for example, drive mode and/or the 
organization gestalt of the data input/data output of a chip by the topology chosen are distinguished. 
Here, the latter is called a bonding option pad. 

[0003] For the product of a semiconductor integrated circuit, and the versatility of Field of application, 
to each Field of application, a semiconductor chip is not at dedication, and is fundamentally 
manufactured thru/or developed to two or more Field of application. Therefore, it has complicated and 
the adaptability over each Field of application or the possibility of modification is small. For example, 
predetermined drive mode or the organization gestalt of two or more possible data input/data outputs can 
be defined later (after manufacture of a chip). This is performed by connecting the combination of the 
bonding option pad of a predetermined number, or an above-mentioned bonding option pad to the 
terminal for external potentials through an external terminal at immobilization. By carrying out 
"bonding 0 (to bonding pad which is each about the terminal of a bonding wire), the connection between 
the terminal of this exterior and a bonding pad is formed continuously, and after incorporating into 
casing of a semi-conductor module, it cannot be performed retroactively any longer. 
[0004] In order to enable it to test a semiconductor chip after inclusion of the semi-conductor module to 
casing, the test technique and the test program which adjust the configuration of each chip 
conventionally adjusted through a bonding option pad are used. According to the versatility of Field of 
application of a semiconductor chip, the various test technique and a test program distinguishable in 
respect of a time demand according to the configuration to which the chip was adjusted are obtained. 
[0005] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering a semi- 
conductor accumulation chip and reducing the various gestalten and need time amount of a test program 
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for a test of a semiconductor chip. 
[0006] 

[Means for Solving the Problem] The configuration with which a semiconductor chip has the 
organization gestalt of the data input/data output by which a test working change was made by 
connecting with the external terminal, and all the bonding pads for which this technical problem 
exchanges input data and output data are used for exchange of input data and output data of the bonding 
pad which is not used into normal operation during test actuation is solved. 
[0007] 

[Embodiment of the Invention] According to this invention, the bonding pad which supplies all data is 
connected to the external terminal ("bonding" is carried out). The configuration of the changed 
organization gestalt of a data input/data output is carried out, and the bonding pad which is not used is 
used in exchange for test working input data and output data in normal operation. 
[0008] The advantageous operation gestalt is indicated by the subordination claim. With the chip which 
has the organization gestalt of the data input/data output beforehand adjusted through a bonding option 
pad according to this, when connection of the exterior of a bonding option pad is eternal, the 
organization gestalt of a data input/data output changed by making wire connection inside a bonding 
option pad is adjusted. For this reason, the circuit prepared is controlled by the control unit which 
controls drive mode. In order not to combine failure effect with normal operation, the bonding pad 
which supplies the data which are not used is made inactive by normal operation. 
[0009] 

[Example] Below, it is based on drawing and this invention is explained. 

[0010] Although it is the illustration which a scale does not suit, rough and two semiconductor chips A 
and B constituted similarly are shown in drawing 1 . These chips have an external terminal and two or 
more bonding pads, and these differ at the point of the organization gestalt of a data input/data output, 
and wire connection of a bonding pad. The bonding pad of two different types is shown and it is two, 
one bonding pad IOP for exchange of input data and output data, and the bonding pad BOP which 
adjusts the organization gestalt of a data input/data output. The latter is called a bonding option pad here. 
All of two chips have the bonding pad IOP for exchange of eight input data and output data. Chip A has 
the organization gestalt of the data input/data output called DQ8, and all eight bonding pads 0-IOP 7 are 
used into the normal operation of a chip. That is, eight data bits arise in juxtaposition. This organization 
gestalt is adjusted by the connection of immobilization between the selected bonding option pad BOP 
and the terminal for outer potential. For example, "bonding" of the bonding option pads 1-BOP 5 is 
carried out, and external potential is impressed to them (it is usually ground potential "GND"). It is kept 
connected by the bonding option pad BOPi. 

[001 1] Chip B has the organization gestalt of the data input/data output called DQ4 here, and only four 
of eight bonding pads 0-IOP 7 are used into the normal operation of a chip. That is, four data bits arise 
in juxtaposition. "Bonding" of the bonding pad (here IOP 1, 2, 5, and 6) which is not used is not usually 
carried out. This organization gestalt is adjusted by the non-switched connection of the bonding option 
pad BOPi and the terminal for outer potential again by wire connection with the exterior where the 
bonding option pads 1-BOP 5 are not changed. 

[0012] It is necessary to two semiconductor chips A and B to use two different test programs which 
supports the organization gestalt of the data input/data output beforehand adjusted with each chip in the 
case of a test. It has test time amount different furthermore from test actuation of Chip A, and test 
actuation of Chip B. Since the address field is [ the chip A of 8Bit(s) which have big data word width of 
face ] smaller than the chip B of the data word width of face of 4Bit(s) when memory space is equal, the 
need time amount in test actuation applies the chip B for a long time from Chip A. It needed to be 
conventionally used for every organization from the above-mentioned reason, having formed two or 
more test programs of dedication. Moreover, comparatively long test time amount must be taken into 
consideration according to an organization gestalt. 

[0013] The schematic diagram of the semiconductor chip of this invention is shown in drawing 3 . This 
semiconductor chip has the bonding pad which can change the organization gestalt of a data input/data 
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output. All the bonding pads IOP are connected to the external terminal, and wire connection of the 
bonding option pad BOPi is made at the external potential other than the bonding option pads 1-BOP 5. 
Thereby, as for the inside of normal operation, a chip drives with the same organization gestalt of DQ4 
as the chip B of drawing 1 . 

[0014] This chip is adjusted to the organization gestalt of a data input/data output changed during test 
actuation without changing the wire connection with the exterior of the bonding option pad BOP, in 
order to reduce test time amount in test actuation of a chip. Here, the same organization gestalt of DQ8 
as the chip A of drawing 1 is chosen from an above-mentioned reason. Here, all the bonding pads 0-IOP 
7 for exchange of input data and output data are used. That is, the bonding pad IOP which is not used 
with the organization gestalt of DQ4 into normal operation is used for test actuation. As for the wire 
connection with the exterior of the bonding option pad BOPi, the effectiveness is raised by internal wire 
connection, in order to attain the changed organization gestalt of a data input/data output without 
changing the wire connection with the exterior of a bonding option pad. Adjustment of **** of the 
organization gestalt of a data input/data output is controllable using the wire connection with the exterior 
by this bonding option pad BOPi. The wire connection inside such a bonding option pad BOPi is 
controlled by the control signal TM of the control unit St of the high order for controlling for example, 
drive mode. That is, it sets up whether the semiconductor chip is driving the control device St by control 
signal TM- in whether it is driving in the condition that DQ4 and the wire connection with the exterior 
are acting by normal operation (TM~=1), and test actuation (condition that DQ8 and the wire connection 
with the exterior are not acting by TM~=0). Since the wire connection with the exterior of a bonding 
option pad does not act during test actuation, test actuation can be performed regardless of external 
potential. 

[0015] One example is shown in drawing 3 . Wire connection of the bonding option pad BOPi of 
drawing 3 is made in Circuit S. The input signal of Circuit S forms control signal TM- of the control 
unit of the high order in the drive mode St. The output signal A of this circuit S defines the organization 
gestalt of the data input/data output of a semiconductor chip by the status "log.O" and "log.l." In A= 
"log.O" (TM~=0), the organization gestalt of DQ8 is adjusted, and when it is A= "log.l" (TM~=1), the 
organization gestalt of DQ4 is adjusted. The status "log.l" is equivalent to the electric supply potential 
VCC here, and the status "log.O" is equivalent to a reference potential VSS. External potential Vex and 
an external reference potential VSS have taken the potential of the ground potential of a semi-conductor 
module here (VSS=Vex= "GND"). The transmission gates TGI and TG2 of Circuit S are activated in 
alternation. When the bonding option pad BOPi is not connected to the external potential Vex (i.e., 
when "bonding" of the bonding option pad BOPi is not carried out), this pad takes the electric supply 
potential VCC through the resistance R formed as much as possible in a high ohm. For this reason, the 
output signal A of Circuit S takes the status "log.O" in this case. 

[0016] Circuit S has two transmission gates TGI and TG2, and these gates have two transistors Tl 1 and 
T12, and T21 and T22, respectively. The drain-source section connects with juxtaposition and these 
transistors interconnect by two joints Kl 1 and K12, and K21 and K22. The gate of the 1st transistor Tl 1 
of the 1st transmission gate TG 1 and the gate of the 2nd transistor T22 of the 2nd transmission gate TG 
2 are connected to the terminal for control signal TM~ The gate of the 2nd transistor T12 of the 1st 
transmission gate TG 1 and the gate of the 1st transistor T21 of the 2nd transmission gate TG 2 are 
connected to the terminal for control signal TM- through the 1st inverter II. The 1st joint Kl 1 of the 
transistors Tl 1 and T12 of the 1st transmission gate TG 1 is connected to the reference potential VSS of 
a semiconductor chip. The 2nd joint K12 of the transistors Tl 1 and T12 of the 1st transmission gate TG 
1 forms the terminal for output-signal A, and this signal is used for adjustment of the organization 
gestalten DQ4 or DQ8 of a data input/data output. The 1st joint K21 of the transistors T21 and T22 of 
the 2nd transmission gate TG 2 is connected to the bonding option pad BOPi through the 2nd inverter 
12, and the 2nd joint K22 of the transistors T21 and T22 of the 2nd transmission gate TG 2 is connected 
to the terminal for output signal A. It connects with the external electric supply potential Vex, and the 
bonding option pad BOPi is connected to the electric supply potential VCC inside a semiconductor chip 
through Resistance R. The transistors Tl 1, T12, T21, and T22 of the 1st and 2nd transmission gate TGI 
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and TG2 are field-effect transistors advantageously, the 1st transistor Tl 1 and T21 is transistor T12 of 
each p channel type 2nd, and T22 are n channel type, respectively. 

[0017] Since "bonding" of the bonding pads 1, 2, 5, and 6 is carried out unlike the chip B of drawing 1 
and they are connected to the external terminal so that drawing 3 may show, it is guaranteed that failure- 
potential or the failure effect of others is not combined through these bonding pads IOP by the wire 
connection inside the bonding pad IOP of this ** into the integrated circuit of a chip in normal 
operation. Generally this is attained by the switching means of the input side of each bonding pad IOP, 
and the bonding pad is switched to the inactive condition by the inside of normal operation. 
[0018] The example of the circuit for a bonding pad IOP is shown in drawing 4 , and the switching 
means consists of this circuit as a drive stage. It connects with the data-line way D of a chip by the input 
side, and the drive stage 2 is connected to the bonding pad IOP by the output side. This drive stage 2 
succeeds the function of a backward acting stage with an active state. It connects with the bonding pad 
IOP by the input side, and the drive stage 1 is connected to the data-line way D by the output side. The 
drive stage 1 succeeds the function of a receiver and an input drive stage with an active state. Two drive 
stages are further connected to the electric supply potentials VI and V2 and each ground potential. The 
output signal A of the circuit S of drawing 3 acts as a control signal of a circuit. In the drive stages 1 and 
2 of the bonding pad IOP which is not used by normal operation, the inside of normal operation serves 
as inactive (A= "log.l"). The drive stages 1 and 2 of these bonding pads and the remaining bonding pads 
IOP for exchange of input data and output data are released during test actuation (A= "log.O"). Since the 
integrated circuit of the semiconductor chip for the organization gestalt of various data input/data 
outputs is complicated and each organization gestalt will not be adjusted without the "bonding" from 
after, the above-mentioned drive stage has already been established in all the bonding pads IOP. 
[0019] Continuous adjustment of the organization gestalt of a data input/data output can be replaced 
with the bonding option pad BOP, a laser fuze can perform it, or other continuously programmable 
components (for example, chemical and mechanical thermally programmable component) can perform 
it. Before these components incorporate a semi-conductor module in casing, they are cut. The circuit as 
this example is the so-called redundant decoder in the integrated circuit of a memory chip. [0020] 
[External Character 1 ] __ 



[Translation done.] 
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